Biochemical Properties of α-Amylase from Midgut of Alphitobius diaperinus (Panzer) (Coleoptera: Tenebrionidae) Larvae.
The lesser mealworm, Alphitobius diaperinus (Panzer), is the main insect pest in the poultry industry, thus causing serious damage to production. In this work, the properties of midgut α-amylase from larvae of A. diaperinus were characterized, and its in vitro activity to proteinaceous preparations from different cultivars of common bean (Phaseolus vulgaris) was determined, as well as the amylolitic activity of insects reared on different types of poultry diet. In order to establish some assay conditions, time course and enzyme concentration upon the reaction rate were determined. Product proceeded linearly with time, and the activity was directly proportional to the enzyme concentration. Banding patterns in mildly denaturing electrophoresis showed a single band with apparent molecular weight of 42 kDa. α-Amylase reached optimal temperature at 45°C and pH 5.0 as the optimal one. It maintained 34.6% of the activity after being kept at 60°C for 5 min, and 23%, after 60 min. However, at 80°C, only 14 and 6% remained after 5 and 60 min, respectively. The presence of Ca2+ and Na+ ions decreased the enzyme activity at concentrations higher than 2 and 100 mM, respectively. The activity was significantly inhibited by some proteinaceous extracts from common bean cultivars, and it declined with increasing proteinaceous concentration. No significant difference was observed when the amylolytic activity was determined in A. diaperinus reared on different poultry diets, offered to broilers in the starter, grower, finisher, and layer phases.